D 1 (GÒ H) = G \ 1 + 4 3 (G) + 4(G)4(H) Á D 2 (GÒ H) = G \ 1 + 4
(H)4(G)4(H) + 4([HÒ G])4(H) Á 
Moreover let w: GÛH ! G be a map satisfying ôw= identity on GÛH, where ô:G ! GÛH is the natural projection, and w(1) = 1. Since, for any ãÒ å 2 GÛH, ô w(ãå) Let ç n (G), n ½ 1, denote the n-th term of the lower central series of the group G. We also write ç 2 (G) = G 0 . The subgroup D 1 (GÒ H) has been computed by Sandling [9] , Passi [7] , Passi-Sharma [8] , Khambadkone [3] and Karan-Vermani [4] , when H is a certain special subgroup of G. Recently this subgroup has been computed by Hartl [2] (which is under circulation in preprint form only) for any normal subgroup H of G. Since we make use of this result in our investigations, we give here an independent proof of this result of Hartl and prove THEOREM A. Let G be any group, and H be a normal subgroup of G. Then 
PROOF. Note that the left hand side in the formula of Theorem 2.2 is D 1 (FÒ R) as defined previously. By [9] ,
For uÒ v 2 F, using the identities, modulo 4
in ZF, it follows that
To show reverse inclusion we proceed as follows. Suppose w 1 2 4
where
Now it follows from (5) that, modulo ç 3 (F),
We now claim that if w 1 2 4
and so, in view of (7),
This will complete the proof of Theorem 2.2. We proceed to prove our claim. Let w, as in (7), be such that
3 (F), yields (in view of (7)) 
as asserted in our claim.
PROOF OF THEOREM A. Let G be a group and H be a normal subgroup of G. Define (4) above.
For proving the reverse inclusion, using standard arguments, we can assume G to be a finitely generated group. Let G = FÛTÒ H = RÛT, where F is a free group and T, R are normal subgroups of F with T Â R.
The last equality holds by Lemma 2.1. On the other hand, ç 3 (G)U 1 = UTÛTÒ U as in Theorem 2.2. Hence, in view of (8), the proof of Theorem A follows from Theorem 2.2. 
4(K)4(H) + 4([HÒ K]), which implies 4(H)4(K) Â 4(K)4(H) + 4([HÒ K])

Similarly 4(K)4(H) Â 4(H)4(K) + 4([HÒ K])
, and the result follows. 
COROLLARY 3.2. Let G be a group, and H be a normal subgroup of G. Then
4(H)4(G)4(H) + 4([HÒ G])4(H) = 4(G)4 2 (H) + 4([HÒ G])4(H)
by Corollary 3.2 of Lemma 3.1, and hence
The result then follows from Theorem A.
4. The proof of Theorem C. Let G a group, and H be a normal subgroup of G. Then we can take w(GÛH) as representatives of H in G, and any element of G can be uniquely written in the form g = w(ã)x with ã 2 GÛHÒ x 2 H Let W(ãÒ å) and K be as in the introduction. For any elements w(ã)xÒ w(å)y (ãÒ å 2
Moreover, by (10) ,
2 (H)Ò and so
Thus it follows that
Since ú H is right ZH-module homomorphism, we have 
Thus it follows
We again obtain an identification of the normal subgroup G \ 
